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IntraconalIntraconal –– Optic Nerve LesionsOptic Nerve Lesions

Optic NeuritisOptic Neuritis
Optic Nerve GliomaOptic Nerve Glioma
Optic Nerve MeningiomaOptic Nerve Meningioma
Dilated Optic Nerve SheathDilated Optic Nerve Sheath



Axial T1W MR w/GadoliniumAxial T1W MR w/Gadolinium
(fat suppressed)(fat suppressed)

Optic NeuritisOptic Neuritis



Optic NeuritisOptic Neuritis

Axial T1W MR w/GadoliniumAxial T1W MR w/Gadolinium
(fat suppressed)(fat suppressed)



Optic NeuritisOptic Neuritis
Who: Adults < 45yo, women >> menWho: Adults < 45yo, women >> men
Why: Multiple sclerosis, ocular infection, degeneration, ischemiWhy: Multiple sclerosis, ocular infection, degeneration, ischemia, a, 
meningitismeningitis
Symptoms: onset of unilateral vision loss over hours to days, wiSymptoms: onset of unilateral vision loss over hours to days, with th 
painful eye movementspainful eye movements
CT: Normal to mildly enlarged optic nerve and chiasm, may enhancCT: Normal to mildly enlarged optic nerve and chiasm, may enhancee
MR:  mild enlargement, enhancement of optic nerveMR:  mild enlargement, enhancement of optic nerve
Prognosis: spontaneous improvement, 1Prognosis: spontaneous improvement, 1--2 weeks 2 weeks 



Optic Nerve GliomaOptic Nerve Glioma



Optic Nerve GliomaOptic Nerve Glioma



Optic Nerve GliomaOptic Nerve Glioma



Optic Nerve GliomaOptic Nerve Glioma
Who:  80% < 10yo, M<F, peak 5 Who:  80% < 10yo, M<F, peak 5 yoyo, extremely rare variant in 6, extremely rare variant in 6thth decadedecade
Why:  Associated with NF in 10Why:  Associated with NF in 10--50%50%
Symptoms:  Decreased visual acuity, minimal Symptoms:  Decreased visual acuity, minimal proptosisproptosis
CT:  CT:  fusiformfusiform enlargement of optic nerve, posterior extension along optic enlargement of optic nerve, posterior extension along optic 
tracts in 2/3, slight enhancement, rarely calcificationtracts in 2/3, slight enhancement, rarely calcification
MR:  T2 bright, slight enhancement, more sensitive for intracranMR:  T2 bright, slight enhancement, more sensitive for intracranial extential extent
Prognosis: Pediatric Prognosis: Pediatric –– grows slowly, if at allgrows slowly, if at all

Adult form Adult form –– usually fatalusually fatal



Optic Nerve MeningiomaOptic Nerve Meningioma

The enhancing mass surrounds the optic nerve.

The optic nerve is not enlarged and does not enhance.



Optic Nerve MeningiomaOptic Nerve Meningioma

The enhancing mass surrounds the optic nerve.

The optic nerve is not enlarged and does not enhance.



Optic Nerve MeningiomaOptic Nerve Meningioma
Who:  children, midWho:  children, mid--age & elderly women, age & elderly women, 
3:1 Women to men3:1 Women to men
Why:  arises from arachnoid rests in Why:  arises from arachnoid rests in meningealmeningeal investiture of optic investiture of optic 
nerves, occasionally seen in NFnerves, occasionally seen in NF
SxSx:  loss of visual acuity over months, :  loss of visual acuity over months, proptosisproptosis
CT/MR:  calcifications strongly suggestive, tubular thickening oCT/MR:  calcifications strongly suggestive, tubular thickening of f 
nerve, with enhancing nerve, with enhancing ““tram trackstram tracks”” on axial view/on axial view/””ringring”” on coronal on coronal 
view around view around nonenhancingnonenhancing optic nerveoptic nerve
Prognosis:   In one series, 87% 5Prognosis:   In one series, 87% 5--year and 58% 10year and 58% 10--year survivalyear survival



Courtesy Mauricio Castillo, M.D.

Dilated Optic Nerve SheathsDilated Optic Nerve Sheaths
((PseudotumorPseudotumor cerebri in a child)cerebri in a child)



Dilated optic sheathsDilated optic sheaths

Dysplasia of duraDysplasia of dura
–– MarfanMarfan, , EhlerEhler--DanlosDanlos

Arachnoid hypertrophy + dural dysplasia: NFArachnoid hypertrophy + dural dysplasia: NF--11
Increased intracranial pressureIncreased intracranial pressure
–– Lead, Vitamin A, venous thrombosis or narrowing Lead, Vitamin A, venous thrombosis or narrowing 

(skull base (skull base dysplasiasdysplasias), ), pseudotumorpseudotumor (rare in (rare in 
children)children)

ClinicalClinical mimicker: mimicker: DrusenDrusen bodiesbodies
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Globe LesionsGlobe Lesions
NeoplasticNeoplastic
–– RetinoblastomaRetinoblastoma
–– MelanomaMelanoma
–– MetastasisMetastasis

NonNon--NeoplasticNeoplastic
–– Large GlobeLarge Globe

ColobomaColoboma
StaphylomaStaphyloma
SturgeSturge--WeberWeber
Neurofibromatosis Type 1Neurofibromatosis Type 1

–– Normal GlobeNormal Globe
–– Small GlobeSmall Globe

Persistent Persistent HyperplasticHyperplastic Primary VitreousPrimary Vitreous



RetinoblastomaRetinoblastoma



RetinoblastomaRetinoblastoma



Orbit Orbit -- Prosthetic eyeProsthetic eye

Dx: Retinoblastoma Post Tx w/enucleation



RetinoblastomaRetinoblastoma
Who: Who: noninheritednoninherited in 2/3, Heritable in 1/3in 2/3, Heritable in 1/3
Heritable: Heritable: 
–– Who:  sporadic heritable form in 25%, 12 months Who:  sporadic heritable form in 25%, 12 months avgavg ageage
–– Familial retinoblastoma in 8%, Familial retinoblastoma in 8%, autaut dominant with 95% dominant with 95% 

penetrancepenetrance, present 8 months, bilateral in 2/3, may be , present 8 months, bilateral in 2/3, may be 
tri/quadrilateraltri/quadrilateral

NoninheritedNoninherited::
–– Who:  sporadic mutation, 23 months average ageWho:  sporadic mutation, 23 months average age
–– Why:  sporadic somatic mutation, subsequent generations Why:  sporadic somatic mutation, subsequent generations 

unaffectedunaffected



More RetinoblastomaMore Retinoblastoma
SxSx:  :  ““catcat’’s eyes eye”” leukocorialeukocoria in 60%, decreased visual in 60%, decreased visual acutiyacutiy, , 
strabismisstrabismis
CT: lobular hyperdense mass, orbital calcifications characteristCT: lobular hyperdense mass, orbital calcifications characteristic, ic, 
enhancesenhances
MR:  MR:  isoiso to mildly hyperintense on T1, marked enhancementto mildly hyperintense on T1, marked enhancement
Prognosis:  calcifications are favorable, enhancement is not, <1Prognosis:  calcifications are favorable, enhancement is not, <10% 0% 
mortality if optic nerve spared, 65% mortality if mortality if optic nerve spared, 65% mortality if choroidalchoroidal invasioninvasion



Ocular MelanomaOcular Melanoma



MelanomaMelanoma
Who: whites of northern European descent, highest incidence at 5Who: whites of northern European descent, highest incidence at 55 5 
y.oy.o..
Why: typically arises from Why: typically arises from melanocytesmelanocytes in the choroidin the choroid
SxSx: decreased visual acuity, floaters, painless visual field defic: decreased visual acuity, floaters, painless visual field deficit. it. 
Rarely painful.Rarely painful.
CT/MR: Hyperdense, enhancing, T1 bright and T2 dark, good to CT/MR: Hyperdense, enhancing, T1 bright and T2 dark, good to evaleval
extraocularextraocular extension.extension.
Prognosis: Poor Prognosis: Poor -- usually fatal due to usually fatal due to metsmets



Large GlobeLarge Globe
ColobomaColoboma



ColobomaColoboma

Who: Who: 
–– Anyone, about 60% are bilateral Anyone, about 60% are bilateral 
–– SyndromicSyndromic associations: CHARGE syndromeassociations: CHARGE syndrome

Why: Why: 
–– Hereditary conditions, postHereditary conditions, post--traumatic or posttraumatic or post--surgical. surgical. 
–– Congenital or acquired defect in any ocular structure Congenital or acquired defect in any ocular structure 
–– Results from incomplete closure of Results from incomplete closure of choroidalchoroidal fissurefissure

SxSx’’ss: Blurred vision, decreased visual acuity: Blurred vision, decreased visual acuity
CT/MR: CT/MR: 
–– Findings relate to the size of the defectFindings relate to the size of the defect
–– Usually a cone shaped defect at the Usually a cone shaped defect at the inferomedialinferomedial globeglobe
–– Widening of the optic nerve head & continuous with vitreous humoWidening of the optic nerve head & continuous with vitreous humor r 
–– No No uveoscleraluveoscleral thinning.thinning.



Large GlobeLarge Globe
StaphylomaStaphyloma



StaphylomaStaphyloma

Who: Who: 
–– Anyone with axial myopia, glaucoma or traumaAnyone with axial myopia, glaucoma or trauma
–– Patients with RA & other inflammatory conditions.Patients with RA & other inflammatory conditions.

Why: Attributed to increase in axial length of the globe.Why: Attributed to increase in axial length of the globe.
SxSx’’ss: Blurred distance vision, squinting and eye strain.: Blurred distance vision, squinting and eye strain.
CT/MR:  CT/MR:  
–– Thinning of the posterior scleraThinning of the posterior sclera
–– Temporal side of the globe bulgesTemporal side of the globe bulges



Small GlobeSmall Globe
Persistent Persistent HyperplasticHyperplastic Primary VitreousPrimary Vitreous

Courtesy: Dave Yousem, MD



Who:  Who:  
–– AnyoneAnyone
–– Associated with other ocular malformations (Associated with other ocular malformations (NorrieNorrie Disease)Disease)

Why: Why: 
–– Persistence of embryonic Persistence of embryonic hyaloidhyaloid vascular systemvascular system
–– Hyperplasia/proliferation of embryonic connective tissueHyperplasia/proliferation of embryonic connective tissue

SxSx’’ss: : Unilateral Unilateral LeukokoriaLeukokoria
CT/MRI CT/MRI 
–– MicroopthalmiaMicroopthalmia, increased attenuation of the vitreous, increased attenuation of the vitreous
–– S shaped structure at optic nerve origin, called S shaped structure at optic nerve origin, called Cloquet'sCloquet's CanalCanal

Enhancing; hypointense on MREnhancing; hypointense on MR
–– Does NOT calcify Does NOT calcify 

Persistent Persistent HyperplasticHyperplastic Primary VitreousPrimary Vitreous
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Muscle Cone LesionsMuscle Cone Lesions
Thyroid Thyroid OphthalmopathyOphthalmopathy
–– Tendons normalTendons normal

Orbital Orbital PseudotumorPseudotumor
–– Tendons affectedTendons affected

Orbital Orbital CellulitisCellulitis
LymphomaLymphoma
VarixVarix
MetastasesMetastases



Thyroid Thyroid OphthalmopathyOphthalmopathy



Thyroid Thyroid OphthalmopathyOphthalmopathy



Thyroid Thyroid OphthalmopathyOphthalmopathy
Who: adults, 1:4 men to womenWho: adults, 1:4 men to women
Why: Graves Why: Graves dzdz –– increase in orbital pressure leads to muscle increase in orbital pressure leads to muscle 
ischemia, edema, fibrosisischemia, edema, fibrosis
SxSx: : ProptosisProptosis –– most common cause, most common cause, uniuni-- or bilateral, lid lag, or bilateral, lid lag, 
periorbitalperiorbital swellingswelling
CT/MR: sparing of ocular muscle insertion on globe, affects CT/MR: sparing of ocular muscle insertion on globe, affects 
I>M>S>L>O, high T2 signal in muscles due to edemaI>M>S>L>O, high T2 signal in muscles due to edema
Prognosis:  90% resolve in 3Prognosis:  90% resolve in 3--36 months, 10% lose visual acuity due 36 months, 10% lose visual acuity due 
to corneal ulcers/optic neuropathyto corneal ulcers/optic neuropathy



PseudotumorPseudotumor of Orbitof Orbit



PseudotumorPseudotumor of Orbitof Orbit



PseudotumorPseudotumor of Orbitof Orbit
Who: young women, Who: young women, ¼¼ unilateral unilateral exophthalmosexophthalmos
Why: idiopathic, Why: idiopathic, sarcoidsarcoid/collagen /collagen d/od/o, infection, foreign body, infection, foreign body
SxSx: pain, : pain, proptosisproptosis, , chemosischemosis
CT: involves CT: involves retrobulbarretrobulbar fat>fat>extraocularextraocular muscle>optic nerve. muscle>optic nerve. 
Increased density of Increased density of retroorbitalretroorbital fat, diffusely thickened muscles fat, diffusely thickened muscles 
(including (including tendinoustendinous insertions), insertions), proptosisproptosis
MR: lesions isointense to fat on T2MR: lesions isointense to fat on T2
Prognosis:  dramatic and rapid response to steroids, may have Prognosis:  dramatic and rapid response to steroids, may have 
remitting or chronic and progressive courseremitting or chronic and progressive course



Orbital Orbital CellulitisCellulitis
PostPost--SeptalSeptal



Orbital Orbital CellulitisCellulitis
Who: Children >> adults, median 7Who: Children >> adults, median 7--12 12 y.oy.o., twice as common in ., twice as common in 
boys, no racial predilectionboys, no racial predilection
Why: acute bacterial infection, often extending from Why: acute bacterial infection, often extending from paranasalparanasal
sinuses/eyelidssinuses/eyelids
SxSx:  :  proptosisproptosis, , scleralscleral thickening, thickening, 
CT/MR: enlarges and displaces EOM (often medial CT/MR: enlarges and displaces EOM (often medial rectusrectus), increased ), increased 
density of retrodensity of retro--orbital fat, associated orbital fat, associated ethmoidethmoid/max sinusitis. /max sinusitis. 
ContrastContrast--enhanced fatenhanced fat--suppressed images most sensitive on MR.suppressed images most sensitive on MR.
Prognosis:  antibiotics and steroids usually effective, dependinPrognosis:  antibiotics and steroids usually effective, depending on g on 
extent of destruction and abscess formationextent of destruction and abscess formation



LymphomaLymphoma



LymphomaLymphoma



LymphomaLymphoma



LymphomaLymphoma
Who: 50 Who: 50 yoyo to 70 to 70 yoyo
Why: usually precedes systemic lymphomaWhy: usually precedes systemic lymphoma
SxSx:  painless eyelid swelling, :  painless eyelid swelling, exophthalmosexophthalmos
–– ExtraconalExtraconal ((lacrimallacrimal gland, anterior gland, anterior extraconalextraconal space, space, 

retrobulbarretrobulbar) > ) > IntraconalIntraconal
CT/MR:  large homogenous enhancing mass, slightly T2 CT/MR:  large homogenous enhancing mass, slightly T2 
hypointense, bone destruction is uncommonhypointense, bone destruction is uncommon
Prognosis:  overall 5Prognosis:  overall 5--year survival for all NHL is 55%year survival for all NHL is 55%
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LacrimalLacrimal SacSac

DacryocystoceleDacryocystocele



DacryocystoceleDacryocystocele



DacryocystoceleDacryocystocele
Who:  neonatesWho:  neonates
Why:  2Why:  2ndnd most common cause neonatal nasal obstruction (after most common cause neonatal nasal obstruction (after 
choanalchoanal atresiaatresia), imperforate ), imperforate HasnerHasner membrane distally, unknown membrane distally, unknown 
why proximal duct obstructswhy proximal duct obstructs
SxSx: tense blue: tense blue--grey mass at medial grey mass at medial canthuscanthus
CT:  wellCT:  well--defined homogenous fluiddefined homogenous fluid--attenuation mass with thin wall attenuation mass with thin wall 
enhancement, may see superior displacement of enhancement, may see superior displacement of infinf
turbinate/turbinate/contralateralcontralateral nasal nasal septalseptal shiftshift
Prognosis:  Good if avoid complications of infection/Prognosis:  Good if avoid complications of infection/periorbitalperiorbital
cellulitiscellulitis
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LacrimalLacrimal FossaFossa

Granulomatous DiseaseGranulomatous Disease
–– SarcoidSarcoid

Dermoid/Epidermoid CystDermoid/Epidermoid Cyst
LymphomaLymphoma
Primary NeoplasmsPrimary Neoplasms
–– Mixed tumorMixed tumor



LacrimalLacrimal fossa: fossa: SarcoidSarcoid



LacrimalLacrimal fossa: fossa: SarcoidSarcoid



LacrimalLacrimal fossa: fossa: SarcoidSarcoid
Who: Who: SarcoidSarcoid affects Africanaffects African--American women most commonly, American women most commonly, 
bimodal age distribution 25bimodal age distribution 25--35 and 4535 and 45--65 65 y.oy.o..
Why: UnknownWhy: Unknown
SxSx: Nonspecific, can include : Nonspecific, can include exophthalmosexophthalmos, pain, visual impairment , pain, visual impairment 
(anterior (anterior uveitisuveitis is most common manifestation of is most common manifestation of sarcoidsarcoid in orbit)in orbit)
CT/MR: Inflammatory process, tendency to extend posteriorly alonCT/MR: Inflammatory process, tendency to extend posteriorly along g 
the optic nerve and involve the chiasm, suprasellar cisterns. Cathe optic nerve and involve the chiasm, suprasellar cisterns. Can n 
mimic mimic pseudotumorpseudotumor..
Prognosis: Variable, improves with steroids but can progress to Prognosis: Variable, improves with steroids but can progress to 
blindnessblindness



LacrimalLacrimal Fossa: Dermoid cystFossa: Dermoid cyst



Dermoid cystDermoid cyst



Dermoid cystDermoid cyst
Who:  most common benign orbital tumor of childhood, most Who:  most common benign orbital tumor of childhood, most 
common first decadecommon first decade
Why:  usually Why:  usually ariesesarieses in fetal cleavage planes/suturesin fetal cleavage planes/sutures
SxSx:  mass effect on EOM/globe:  mass effect on EOM/globe
CT: anterior CT: anterior extracanalextracanal orbit, upper temporal>>upper nasal orbit, upper temporal>>upper nasal 
quadrant. Wellquadrant. Well--defined cystic mass with negative HU, defined cystic mass with negative HU, 
nonenhancingnonenhancing, may have fat, may have fat--fluid levelfluid level
MR: increased signal, T1 and T2MR: increased signal, T1 and T2
Prognosis:  good, less so if it ruptures and induces granulomatoPrognosis:  good, less so if it ruptures and induces granulomatous us 
inflammationinflammation
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IntraconalIntraconal lesions w/o Optic Nerve lesions w/o Optic Nerve 
InvolvementInvolvement

Cavernous HemangiomaCavernous Hemangioma
Orbital Orbital VarixVarix
LymphangiomaLymphangioma
PseudotumorPseudotumor
LymphomaLymphoma
MetastasesMetastases
Cavernous Carotid FistulaCavernous Carotid Fistula
AVMAVM



Cavernous HemangiomaCavernous Hemangioma



Cavernous HemangiomaCavernous Hemangioma
Who:Who: middlemiddle--aged adults, F:M is 5:1aged adults, F:M is 5:1
Why:Why: large dilated endothelial lined spaces surrounded by fibrous tilarge dilated endothelial lined spaces surrounded by fibrous tissue.ssue.
SxSx’’ss: slow progressive : slow progressive proptosisproptosis, , extraocularextraocular muscle and visual impairmentmuscle and visual impairment
CT/MR:CT/MR:
–– Sharply demarcated mass in superiorSharply demarcated mass in superior--temporal portion of the temporal portion of the 

conusconus (66%)(66%)
–– Expansion of bony orbitExpansion of bony orbit
–– Inhomogeneous enhancementInhomogeneous enhancement
–– NO flow voids on MRNO flow voids on MR

Prognosis:Prognosis: slowly progressive, may rapidly enlarge during pregnancy.slowly progressive, may rapidly enlarge during pregnancy.



Orbital Orbital VarixVarix

With Valsalva

Without Valsalva



Who: AnyoneWho: Anyone
Why: Intermittent Why: Intermittent proptosisproptosis with strainingwith straining
SxSx’’ss: : RetrobulbarRetrobulbar painpain
CT: Enhanced CT with and w/o CT: Enhanced CT with and w/o ValsalvaValsalva
–– Enhancing, wellEnhancing, well--defined mass w/o internal defined mass w/o internal septationsseptations
–– Enlarges with Enlarges with valsalvavalsalva
–– May produce bony erosionMay produce bony erosion
–– Involve superior or inferior orbital veinInvolve superior or inferior orbital vein

Orbital Orbital VarixVarix



LymphangiomaLymphangioma



LymphangiomaLymphangioma
Who: ChildrenWho: Children
Why: Bulky, arise from lymphoid folliclesWhy: Bulky, arise from lymphoid follicles
SxSx’’ss: : 
CT/MR:CT/MR:
–– Clear fluid channelsClear fluid channels
–– Enhance less often and less intensely than Enhance less often and less intensely than 

hemangiomahemangioma
–– Infiltrative, lack defined capsuleInfiltrative, lack defined capsule
–– Can hemorrhageCan hemorrhage
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